The purpose of this study was to determine the association of students' race and gender with the race, gender, age, patient numbers, and problems encountered during a third-year family medicine clerkship across a geographically distributed clinical teaching network.
R acial and gender diversity of medical students has been increasing over the last 3 decades, albeit much slower for diversity related to those groups defined as underrepresented in medicine. 1, 2 Increasing student diversity has been shown to promote positive educational outcomes such as increased preparedness to provide care to a diverse patient population. 3, 4 There is evidence that patient care experiences of minority and female medical students may differ during components of their clinical education. 5, 6 Implications of those differences, if they exist, on the quality of the students' clinical experiences have not been described. Geographically distributed networks of community-based clinical service venues have historically been used to provide additional medical student teaching and learning environments to support existing and expanding class size of schools and colleges of medicine. Differences may exist in life experiences and demographics of students and those of patients encountered in community-based clinical education networks. Distributed teaching activities, especially in ambulatory care settings, are challenged by logistical factors of distance, community social norms and expectations, increasing student diversity, patient population variability, and community physician attitudes and teaching expertise. Multiple studies have described methods to standardize student learning experiences in required and elective courses across teaching networks of distributed ambulatory community-based clinical venues. [7] [8] [9] [10] [11] [12] However, little has been described concerning potential differences in demographics of learners' patient care experiences in primary ORIGINAL ARTICLES care required courses related to students' gender and race.
The purpose of this retrospective study was to determine the association of students' race (ie, white and nonwhite) and gender with the race, gender, age, patient numbers and problems encountered during a third-year, 6-week family medicine clerkship across a geographically distributed clinical teaching site network. A secondary aim of this study was to assess consistency and reproducibility of these associations over time by examining the relationship of student race and gender with clinical experiences during two different, but adjacent time periods.
Methods
The Institutional Review Board of Augusta University reviewed and approved this study. The study included data from academic years 2008 through 2013, and examined demographics of patients seen by students, as recorded in a standardized paper logbook which served as a portable record for review and presentation of deidentified patients. Data collected in logbooks included patient age, gender, race, presenting problems, acute and chronic diagnoses, tests, therapeutics, and procedures. Logbooks were reviewed and approved weekly by teaching site faculty and submitted at the end of the rotation as a prerequisite for the clerkship's final examination. Student selection and faculty assignment of patient encounters were facilitated by a list consisting of 20 presenting problems and 30 diagnostic objectives listed inside the cover of the logbook. Students were required to document a minimum of 120 patient encounters per rotation. Two periods were examined separately to evaluate consistency of experiences across time. Data from academic years (AYs) 2008 through 2010 were examined first, followed by a second cohort of data that spanned 2011 through 2013.
Description of Clerkship Program
This geographically distributed third-year family medicine clerkship in the Medical College of Georgia (MCG) at Augusta University had an average third-year class of 181 students distributed over 25 teaching sites during AYs 2008 through 2010, and an average of 186 students distributed over 27 sites during AYs 2011 through 2013. Active sites during AYs 2008 through 2010 consisted of seven family medicine residencies, 17 group family medicine community practices, and one federally qualified health center (FQHC). Active sites during AYs 2011 through 2013 included seven family medicine residencies, one FQHC, and 19 family medicine community practices. During the first time period, 24 out of 25 practices accepted students for all 3 years (96%). One site was on sabbatical for AY 2008 and resumed instructional activities for AY 2009. New sites were added during the second period, which increased the total number of sites to 27; however, one practice retired at the end of AY 2012, one practice did not accept students beyond the end of AY 2011, and another beyond the end of AY 2012. Between AY 2011 and 2013, 20 of 27 practices accepted students for all 3 years (74%), 6 of 27 accepted students for 2 of the 3 years (22%), and one that accepted students for 1 academic year (4%). During the second period, 79% of teaching sites hosted students for at least seven out of eight rotations during each of the academic years. Fifty-two percent of students were assigned to residency sites and 48% of students were assigned to private practice sites during both periods. Students were assigned to teaching sites using a student and site availability preference lottery system. All non-MCG teaching sites received support for student-associated administrative costs (except one military residency program) and site physician representatives were required to attend a 3-day annual family medicine clerkship faculty development conference. Raw data are shared and discussed with site representatives annually to allow review of course-and site-specific demographic data as well as encounter experience data to promote experience consistency.
Student logbook patient encounter data were entered and stored in a Foxpro database management system using the International Classification of Primary Care (ICPC-1-v.0.0, with modifications) to organize problem and diagnosis encounters, and the World Health Organization's Anatomic Therapeutic Chemical (ATC) classification system to organize therapeutic encounters. The global ICPC classification system permitted entry of all documented problems and diagnoses into the database whether or not the encounters represented clinical experience objectives of the clerkship. Data from all reviewed and approved logbooks from students successfully completing the clinical portion of the clerkship were included in the study. Data from students who did not record the required 120 patient encounters were not included in the analysis (n=8). In addition, data from students whose race and gender information could not be confirmed were also excluded. Complete data were available for 458 out of 544 (84.2%) students in 2008-2010 and 498 of 558 (89.2%) students in 2011-2013. Subdividing students into smaller racial categories led to insufficiently powered statistical analyses; therefore, students were grouped into two categories: white non-Hispanic, and nonwhite (African-American, Hispanic, Asian, and other). The inclusion of a small number of students who self-identified as Hispanic (n=9 for both time periods, 2% and 1.8% respectively) could be seen as a misclassification, since Hispanic is an ethnicity and not a racial category. This medical school did not gather ethnicity data separately from race FAMILY MEDICINE ORIGINAL ARTICLES data during this study period; therefore these students were included in the nonwhite category.
Selection of Required Conditions for Analysis
In 2011, the Society of Teachers of Family Medicine (STFM) published a core Family Medicine Clerkship Curriculum.
13 This curriculum contained a list of chronic and acute conditions as suggested topics to be encountered during the curriculum. The 20 presenting problems and 30 diagnoses required for this clerkship already encompassed the STFM Family Medicine Clerkship acute and chronic conditions. Therefore the STFM suggested conditions were chosen for this analysis to increase the generalizability of this study to other programs. Table 1 contains a list of the conditions and the corresponding ICD-10 codes for each condition.
Statistical Methods
Descriptive statistics were calculated for student, patient, faculty, and site characteristics. Differences in demographic characteristics by site type were examined using Student t-test for continuous variables and Fisher exact test for categorical variables.
Mixed-effects regression models (MRMs) were used to compare mean numbers of patients between student gender and racial groupings. Results for MRMs were summarized using least squares means (LSM)±standard error (SE). Students and sites were treated as random effects, with students nested within sites, and sites nested within type of site (private practice or residency). Variability in total number of patient encounters between students was accounted for by using total encounters per student as a weighting variable in MRM analyses.
The 33 conditions chosen for analysis were coded as present (1) or absent (0) in the data, and the odds ratio (OR) of a student encountering Upper respiratory infection J00-J06.9
Vaginal discharge A54-A56; A59.0; A60; B37.3; B37.4; N70-74; N76; N89.8-9; N94; * The STFM curriculum lists both "Depression Previously Diagnosed" and the "Initial Presentation of Depression" which was analyzed in this study as one category.
The topic "Multiple Chronic Illnesses" that is included in the STFM curriculum was not measured in this study.
each condition at least once was modeled as a function of the students' race or gender using generalized linear mixed models (GLMMs) with site and site type treated as cluster-level variables. The binomial distribution was assumed for the random component of each GLMM, and the logit link function was used. Additionally, the relative importance of gender-sensitive diagnoses and procedures was determined by ranking frequency of encounters with female-and male-specific diagnoses and procedures. Only the 38 most frequently encountered genderspecific diagnoses and problems for both males and females were included in the analysis. GLMMs with site and site type treated as cluster-level variables were also used to model the OR of encountering these diagnoses and problems at least once as a function of students' gender. All analyses were performed using SAS version 9.3 (SAS Institute, Inc, Cary, NC, 2010) and StatXact 9.0 (Cytel, Inc, Cambridge, MA, 2010), and statistical significance was set at 2-sided P value ≤0.05.
Results
Demographic characteristics of the students, patients, and faculty, analyzed by type of practice are displayed in Table 2 . Characteristics of the students did not differ by site type during either time period, with the majority of the students being white and male. Patient race and gender did differ significantly by site type, with greater proportions of white patients encountered at private practice sites during both time periods, and greater proportions of female patients encountered at residency sites during both time periods. There was a statistically significant difference in age distribution of patients seen at residency and private practice sites during both periods. Patients in private practice sites were older on average than patients in residency sites during both time periods. There were no statistically significant differences in faculty race with regard to type of site during the first period, but during the second period a greater proportion of nonwhite faculty members were located in residency sites. There were significantly fewer female faculty members in private practice sites during both periods.
Average Number of Encounters and Demographic Characteristics of Students and Patients
A total of 458 students documented 66,752 patient encounters during AY 2008 through AY 2010, and 498 students documented 70,213 encounters during AY 2011 through AY 2013. The first cohort of students had an average of 145.8 (SD 24.0) encounters per student. The second cohort had an average of 141.1 (SD 19.5) encounters per student.
Results of the MRMs for comparisons of student and patient characteristics are shown in Table 3 . 
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Female students had a greater number of encounters on average than male students during the first period, but not during the second period. There were no differences in the average number of total encounters between white and nonwhite students for the first period; however, there was a statistically significant difference during the second period with nonwhite students having a greater number of encounters on average than white students. White and nonwhite students encountered similar numbers of white and nonwhite patients on average during both periods. Female students encountered significantly greater numbers of female patients on average during both periods. Male students encountered significantly greater numbers of male patients on average during the first period, but not in the second period.
Required Chronic and Acute Conditions
When examining the odds of encountering each of the core chronic conditions based on student race, only obesity showed a statistically significant association that occurred only in the first period. White students were 2.56 (95% CI 1.04-6.29, P=0.04) times more likely (in terms of odds) to encounter a patient with obesity at least once during the rotation, relative to nonwhite students, after accounting for clustering within site and site type. There were no statistically significant differences based on student race for any of the acute conditions during either time period.
Analysis of the association between encountering each of the required chronic conditions and student gender did not reveal a significant association for any of the individual conditions for the first period. During time period 2, female students were more likely to encounter COPD (OR 2.93, 95% CI 1.42-6.02, P=0.004) at least once relative to male students, after accounting for clustering within site and site type.
Analysis of the association between encountering each of the required acute conditions and student gender revealed that during the first time period female students had 2.34 (95% CI 1.47-3.74, P=0.001) times greater odds of encountering abnormal uterine bleeding relative to male students, after accounting for the clustering within site and site type. There were no other statistically significant differences in the odds of encountering acute conditions during the first or second time period. Graphs displaying the frequency of encounters for the conditions based on student race and gender are shown in Figures 1 and 2 .
Gender-Sensitive Conditions
Analysis of gender-sensitive conditions demonstrated several differences in odds of encountering female-specific conditions and procedures based on student gender during both time periods, although the number of differences was greater in time period 1, (dysmenorrhea, hypermenorrhea, breast lump, abnormal Pap test, metrorrhagia, vaginal pruritus, and pelvic examination with and without Pap test). During both time periods 1 and 2, only irregular menses was encountered more frequently by female students (time period 1 OR 1.97, 95% CI 1.21-3.20, P<0.01; time period 2 OR 1.71; CI 1.17-2.50, P<0.01) relative to male students, after accounting for clustering within site and site type. There were no statistically significant differences in the odds of encountering any of the male-specific conditions at least once during either time period (eg, BPH, prostate cancer, prostatitis, PSA, erectile dysfunction, urethritis, Results are presented as least squares means (LSM) and standard error (SE) from mixed-effects regression models with students and sites treated as random effects, with students nested within sites, and sites nested within type of site (private practice or residency).
testicular mass, venereal wart, and balanitis).
Discussion
This study reveals student documentation of type and quantity of patient presentation and diagnostic encounters did not appear to differ based on either the student racial grouping studied or gender across a family medicine clerkship teaching network in spite of its inherent practice site variabilities. Inferences could be made that course requirement-based patient assignments by faculty and selection by students were sufficient to mitigate any potential clinical experience differences caused by teaching site, and students' gender and race. Reinforcement of students' clinical encounter requirements was made by continuous teaching site contact during the clerkship, by retrospective assessments of clinical encounter logbook data, and prospectively during teaching site visits (each teaching site was visited once over an 18-month period) as well as an annual clerkship faculty development meeting with required teaching site representative attendance.
A prior study on all students' experiences across this geographically distributed clerkship network showed that this model could facilitate consistent required student experiences in core acute and chronic conditions. 12 In the current study, the few differences in student documentation of acute and chronic conditions based on racial groupings and gender were not sustained across the two study periods. Previous studies have demonstrated that higher number of male medical students did not have access to patient care examinations during obstetrics and gynecology experiences.
14 In this study, the number of gender-specific conditions more likely seen by female students in the 2008 through 2010 study period decreased substantially in the 2011 through 2013 study period. The decreasing differences in male and female students encountering gender-specific conditions over time may speak to the continuing discussion of gender differences at the annual clerkship evaluation meetings.
This study represents a 6-year review of students' documented patient encounters in a family medicine clerkship teaching site network where the average teaching site tenure was 10 or more years with a student assigned for greater than 80% of the academic year, on average. The stability of this family medicine clerkship teaching network, the frequency of student teaching site assignments, and the annual review of site-specific demographic data could decrease the generalizability of these results. Therefore, family medicine clerkships with a larger number of teaching sites, less frequent student assignments, and more rapid teaching site turnover, may have different results when studied.
There are some limitations to this study. Due to missing racial classification data for students who chose not to self-report, the percentage of missing data in this study was 19.5% from 2008 through 2010, and 10.8% of data from 2011 through 2013. Further, because of the need to group racial categories other than white into a nonwhite category (eg, 2nd student cohort consisting of African American 9% [n=46], Hispanic 2% [n=9], Asian 26% [n=128], other 6% [n=30]) for sufficiently powered statistical analyses, subpopulation study of educational experience differences in the nonwhite student category was not statistically feasible. Since the study did not compile the racial and gender distribution of the teaching site faculty based on student assignment, the implications of this factor on the consistency of student experience could not be assessed. Further, the study did not have access to the overall patient demographics for each practice site. Analysis was limited to only the portion of the patient population made available for student education, which makes it difficult to assess the impact of the entire practice population on students' patient assignments. Students who self-reported as Hispanic were included in the nonwhite category, which could be considered a misclassification of those who consider themselves white and Hispanic. The study only analyzed a subset of the required student encounters, and it is possible that results would have been different had an examination been made of all required presenting problems and conditions. Although there were no official reports of racial or gender related incidents impacting student experience, this study was not designed to evaluate the presence or absence of those factors that could lead to inequities in overall student education experiences.
This study, which occurred in a clerkship educational network with high student utilization of a small number of teaching sites, revealed very few significant differences in student patient encounter experiences when comparing student racial and gender categories. Consistent dissemination of patient encounter requirements by number and type to both students and faculty members using various tools appeared to have mitigated any significant differences in student experience based on racial and gender categories. The length and frequency of clerkship teaching site participation in student education may likewise add to the level of student patient experience consistency across multiple teaching sites. Periodic student encounter monitoring and ongoing faculty development may be necessary to minimize differences in documented clinical experiences for students based on gender and white/nonwhite groupings that could effect student education.
